Introduction: Knowledge and competencies regarding Pharmacology are found difficult to be taught by the traditional teaching methodologies alone. One minute preceptor (OMP) model is an innovative method of teaching and learning activity which is being used to improve reasoning skills in clinical settings but also can be used with modification to improve work place based learning in nonclinical subjects. We conducted OMP for the first time among undergraduate students with the aim of imparting better understanding of basic competencies in Pharmacology and better clinical application of concepts. Materials and Methods: This was a quasi experimental interventional study. Participants included 60 undergraduate second BBS students that were randomized to the OMP group (n = 30) or to the traditional group (n = 30) and 12 faculty members. Six competencies of Pharmacology were selected and validated by the content experts followed by development and validation of six case scenarios from the topics chemotherapy and cardiovascular system (CVS) with regards to the particular competency. One case scenario was developed for one competency. The selected topics had already been covered in didactic lecture. Validated pre/post-test questionnaire and feedback perception questionnaire were developed. Faculty and students were sensitized with the OMP method of teaching with short interactive lecture and role play. Immediate cognitive gain was assessed using pre-and posttests for each intervention. Formative assessment after 2 months was done to assess long term impact using structured viva. All the questions were based on clinical application with regards to the competencies. Students' and faculty perceptions were analyzed using feedback questionnaire on a 5-point Likert's scale. Paired t-test was adopted to assess pre/post scores for immediate effect of learning. Unpaired t-test was conducted to compare viva scores between two groups to assess long term impact. Results: Analysis of results of the both group revealed that OMP group scoring was significantly higher than the traditional group .The average perception on Likert's scale was between 4(agree) and 5(strongly agree). The OMP model of teaching learning in pharmacology was well perceived by the students and faculty. Teaching skills of the faculty were also improved. Conclusion: Faculties and students rate OMP as more effective model of teaching than traditional model. Students feel confident in applying concepts in clinical settings. OMP promotes self directed learning .and encompasses all three domains-cognitive, psychomotor and affective.
Introduction
Pharmacology is often considered a difficult learning subject for the undergraduates. Teaching Pharmacology requires multiple approaches. Knowledge and competencies regarding Pharmacology are found difficult to be taught by the traditional teaching methodologies alone and is not found to prepare students to understand the concepts of subject, its rational therapeutics. Efficient work place based learning is lacking with traditional approaches. Currently didactic lectures, tutorials and seminars are the common teaching activities held in Pharmacology to undergraduates in second professionals in our institute. Teachers usually provide little or no feedback and there is passive transfer of lecture content to students instead of promoting discussion. The reason might be because of unstructured way of teaching which could have led to student dissatisfaction and decreased learning. Undergraduates are not prepared enough to apply concepts of Pharmacology in clinical postings. This has brought a major challenge in teaching students to choose and prescribe medicines safely and effectively in our institute.
In medical education literature many approaches have been described to improve work place based learning. Few are One minute preceptor (OMP); SNAPPS (Summarize, Narrow, Analyze, Probe, Plan and Self-directed learning); Aunt Minnie and Activated Demonstration. Amongst all OMP have been studied extensively in clinical specialties to teach short cases. 1 Further Weitzel KW et al reported that a variety of validated teaching methods can be used to adapt to individual learner needs while meeting overall program goals and objectives. 2 The One-Minute Preceptor (OMP) is a learner-centred, validated and innovative method of teaching and learning tool to improve reasoning skills in clinical settings. 3 This approach was first published over 25 years ago and was described in the beginning for use by faculty in busy ambulatory settings. 4, 5 However this model can be used to teach reasoning skills in non clinical areas as well. 6 It allows learner and teacher to identify knowledge gaps and focus learning which involves standard process with checklists and criticism. 7 The core strength of the study is in the systematic approach in the form of 5 microskills (See Table 1 ). Each skill is an individual teaching methodology, when combined forms an effective way of structured teaching including immediate, direct feedback. They are called as micro skills because they are very simple and easy to learn.
Out of these 5 micro skills, the first two diagnose learners knowledge and reasoning and the last three offer tailored instructions. 4, 6 There are many ways the OMP may be adopted and adapted to your teaching style and the circumstances in which you teach and It can be used in situation concerning critical thinking in which quick feedback is required. 8, 9 (Table 2 ).These topics had already been covered in didactic lectures. A patient name Ramesh aged around 60yrs, resident of Delhi, comes to medicine emergency with chief c/o chest tightness and discomfort and dyspnea during brisk walking or climbing stairs. He also c/o sub-sternal pain radiates to left arm, neck and jaw on exertion. On examination his vital signs are within normal range. Write the diagnosis and management. What information would you like to give to the patient regarding administration of drug? Detect adverse drug reactions A 29 years old man was prescribed an antibiotic for some sore throat infection. Within 3 mins after taking the injection he developed generalized pruritus, flushing, followed by nausea and vomiting and fainted. Later he developed cyanosis with a pulse of 120 / min and BP 80/50 mm of Hg. After 12 hours on questioning said that he had taken the same drug on previous occasion. What is the likely diagnosis? What could be the antibiotic that produced this condition? Drug of choice to treat patient's worsening symptoms?
Selection of personal (p)-drug
Mahesh a poor rickshaw driver, 45 year-old male patient visited OPD with complains of bloody, mucoid stools and abdominal pain. There is no history of alcohol abuse. It was diagnosed it as a case of acute amoebic dysentery. Choose an effective group according to criteria. Choose a P-drug and mention its dosage schedule and duration of treatment.
Detect drug interaction
A patient aged 70 years and suffering from chronic CHF is receiving Digoxin for the past few months. He is also receiving Furosemide as adjuvant treatment. Gradually he develops bradycardia, ventricular ectopics, muscle weakness and cramps in the leg. What could be the reason for development? How do you manage such a situation? Phase 2: Validation of pretest and post-test questions and feedback questionnaires: Perception of OMP was evaluated by validated feedback forms based on standard 5 points likert's scale. These questionnaire were based on already conducted surveys. 1, 4 Few questions have been modified and questionnaire was again validated and tested for reliability in our settings (cronbach's alpha=0.853 and 0.769 for faculty and student perception questionnaire respectively. Phase 3: Sensitization of faculties and students about OMP model: One day training of faculties and students regarding OMP by short interactive lecture and role play was conducted for proper facilitation of OMP and proper understanding of 5 micro skills. In addition faculties were also sensitized for giving feedback. Phase 4: Baseline evaluation, comparison and evaluation between groups: Pretest was conducted before sensitization program to assess baseline information about the faculties about OMP which was followed by post-test (to assess impact of training).
The two groups of students were evaluated ( as multiple choice questions) for baseline comparability regarding knowledge of topics chemotherapy and cardiovascular system already taught in didactic lectures Pre-test and post-test ( as multiple choice questions) were conducted before and after the sessions in both OMP and traditional groups to see immediate cognitive gain. To assess long term impact formative assessment was done in the form of structured viva 2 months after completion of the topics. All the questions were based on clinical application with regards to the competencies Overall process: The students were randomized to one of two groups as group A and group B. Group A was taught by OMP and group B by traditional method on the case scenarios to mimic the clinical settings. The project is carried out once a week during tutorial session in Pharmacology. OMP group: 30 students were divided into 2 batches, each comprising 15 participants. In each batch, every learner was encountered individually (one learner with one preceptor). Other students were observing the teaching sessions. Time allotted for each session was 60 minutes. Average time spent on each encounter was approximately 7 minutes. So total time for each session was approximately 105 minutes which exceeded the duration of allotted time. So the session could not be finished with in the allotted time and extra time was devoted. Traditional group: 30 students were divided into 2 batches, each comprising 15 participants. One faculty taught all the students in each batch.Time allotted for each session was 60 minutes. There were six such sessions for both OMP and traditional group, each of one competency.
Data Analysis
Student t test was adopted to assess pretest and post test scores. Perception of faculties and students about OMP model of teaching was evaluated by feedback questionnaire on standard 5 point's Likert's scale (1=strongly agree, 2=agree,3=neutral,4=disagree,5=strongly disagree).
Data was analyzed using SPSS software version 21 and Microsoft excel version 2007. p value less than 0.05 was taken significant for all the evaluations.
Results
The total number of participants was 12 faculty members including 4 tutors and 60 second professional undergraduate students who gave informed consent for participation. The baseline knowledge between OMP and traditional groups were found to be comparable (p value=0.89). The faculty response rate was 100% for both pretest as well as post-test questionnaires. Pre-test and post-test responses were analyzed to assess impact of training (Table 3 ). 10 pre validated short answer questions (SAQs) were administered in both pre and post tests. There was a statistically significant difference in all the 10 attributes. This reflected significant learning. Table 4 shows comparison of two groups' results on different competencies after assessing pretest and posttest questions (as multiple choice questions). There is statistically significant improvement in post-test scores (p<0.001) in both the groups for all the competencies. This revealed that both the teaching methods had significant effect on immediate cognitive gain. However, the OMP group showed higher gain in post-test scores (p<0.001) than traditional group in all the competencies reaching statistical significance as noted in table 5. Table 6 depicts long term impact (after 2 months as formative assessment) in the form of structured viva. OMP group showed greater retention of knowledge and secured significantly higher marks (p value=0.02) as compared to traditional group. To assess the overall perception of faculties on OMP model thirteen questions were asked in the faculty perception questionnaire. The findings are summarized in Table 7 . In 3 out of 13 parameters faculty strongly agreed that they had covered all the 5 microskills (5), they were able to bring out strengths and weakness of the students (5) ,however they also found OMP to be much time consuming (5± 0.00). Most of the faculty members agreed that OMP was helpful in motivating students (4.5), good to update faculty (4.5) and raised academic performance by the students (4.33± .492). However opinion varied from scale 3 to 4 regarding comfort with OMP. Most faculties agreed that OMP should be adopted as a teaching methodology (3.92) especially for must know areas in Pharmacology in addition to traditional. OMP is time consuming. 5 7.
OMP motivates students for gaining wider knowledge. 4.5 8.
OMP is better than traditional teaching. 4.3 9.
OMP raises overall performance of students. 4.3 10.
OMP encompasses all three cognitive, psychomotor and affective domains.
4.5
11. OMP brings out strengths and weaknesses of students. 5 12.
OMP improves reasoning skills of the students. 4.5 13.
OMP should be a regular feature of undergraduate teaching in Pharmacology.
3.9
The OMP group student's response to the questionnaire revealed high satisfaction with this teaching methodology (Table 8) .Students stated that they were comfortable with OMP (4). They felt that OMP helped in improving their reasoning ability (4.36) and this approach of teaching had stimulated them to further read the subject (4.2). Most students considered OMP to be an effective learning strategy (3.7). Students also stated that OMP teaching is less threatening (3.9). Other items in questionnaire were also rated between 3 to 5.None students rated any item with lesser mean scores. 
3.7

Discussion
It is the need of hour that medical undergraduates should be competent to serve the society and for this more competency based, organized and structured teaching is required in Pharmacology as also observed in a previous study. 10 Moreover students are not actively involved in traditional way of teaching. In this study OMP had been introduced to teach competencies in Pharmacology by framing clinical case scenarios to mimic the realistic clinical settings. OMP facilitate teachers to efficiently assess, teach and give feedback more proficiently. Previous studies have shown the effectiveness of OMP over the traditional teaching in clinical specialties 3, 11, 12 However, its use in non/paraclinical subjects has been very limited. There are few examples in literature where OMP has been used as a teaching tool in subjects like Anatomy and Pathology 13, 1, 8 In the present study we noted that both the teaching methods had significant impact on immediate cognitive gain. However, OMP was found to have greater impact on both immediate and long term gain than traditional for all the competencies. Our observations are in line with few studies conducted in the subject Pathology who found improved histopathological diagnostic skills after OMP intervention. 1, 8 Since no such similar studies have been conducted in this regard in the subject of Pharmacology, so we could not compare our findings.
The strength of OMP lies in the immediate feedback incorporated as one of the micro skill which helped learners to be aware of their mistakes, to reflect upon it and to improve upon further. This has also been corroborated by other studies. 2 There is no formal, systematic and immediate feedback approach in traditional teaching and to give or not to give feedback solely depends on attitude of teacher This has also been mentioned in other studies. 8, 14 Our faculties rated overall OMP process on the scale more than 3. Mostly all participants agreed that OMP raised overall performance of students, brought out strengths and weaknesses of students, covered all microskills including feedback everytime. They also agreed that OMP creates healthy relationship between preceptor and learner. Because of this students could freely communicate with the faculties. They also agreed that OMP improves reasoning skills of the students. Similar type of results were mentioned in earlier conducted studies. 11, 12, 15, 16 Our faculties also agreed that time constraints were there with OMP as it was found to be time consuming. This finding was supported by the study of Gulati H K. 1 As mentioned in one study that time should not be the strict criterion for conducting OMP but it is the process which is more important.
17 Also as stated by John O. Nehar (1992) that the OMP model is most helpful when it is not viewed as static but as a pliable set of guidelines that can be shuffled. Our learners also welcomed OMP as a useful teaching learning methodology. Most of them agreed that OMP had promising effect than other teaching methods in building concepts of the subject. The learners also opined that feedback and discussion about general rules had a significant impact on their learning and reasoning skills. They further stated that this concept of one to one interaction with the preceptor individually gave them a better chance to clarify their doubts and preceptor were also keen to understand their learning needs. Our findings were corroborated with those of previous studies.
11 ,3,18,19 Learners further stated that teaching skills of faculty had also improved. Neher et al also reported OMP to be brief, easy to understand which also improves teaching skills. 20 Furney et al in randomized controlled trial reported OMP to improve teaching skills. 4 In this regard study by Chen LK et al did not support our observations which revealed that use of OMP by trained experienced anatomy teachers did not have positive impact on the student learning perception in the gross anatomy laboratory. 13 Fixed steps in OMP might hinder their teaching performance probably because of the fact that the experienced teachers had already developed their own teaching approaches. 21 However the novice teachers were interested in OMP. They considered the OMP to be very useful for their development as anatomy teachers. 22 
Conclusion
There is potential of using the OMP in achieving the core competencies in the subject of Pharmacology. The main strength of the study lies in the systematic approach in teaching and immediate feedback which is incorporated in the 5 microskills covered in OMP.
The topic should be from the 'must know' area of the pharmacology syllabus and should have already been taught by traditional didactic lectures. The model has been well received by both faculty members and students.
